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(54) METHOD OF HATER-, OZL-REPSLLZNG FINISHING OF HYDR03CYL- 
AHD AMINO* CONTAINING FIBROUS MATERIAIiS 

The invention relates to the field of textile finishing 
production, in particular to the method of of water-, oil- 
repelling finishing of textile materials. 

Textile materials with water-, oil-repelling properties are 
widely used in production of protective work outfits for workers 
of oil refining and other industries as well as for upholstering, 
covers and packing products. 

It is known a method of treatment textile materials with 
quaternary ammonium salts on a basis of pyridine for the purpose 
to inpart them with oil-water-repelling properties [l] . 
But by treatment cellulose materials with these compounds occurs 
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emission of tertiary amines, that drustically deteriorate 
sanitary-hygienic working conditions and complicates the 
possibility of implementing this method. 

Most close to this invention is a method to impart hydroxyl- 
and amine -containing textil materials with oil-, water- repelling 
properties is to treat them with 2-4% solution of fluorine- 
containing poly-2-methyl-5-vinylpyridine chloride, for example 
poly- [ {2-perf luoroenanthylamino) ethyloxymethyl] -2-methyl-5- 
-vinylpyridine chloride with following thermal treatment [2] . 

But this method does not impart high oil-, water- repelling 
properties to the indicated textile materials. 

The goal of this invention is an improvement of water-, oil- 
repelling properties of modifies textile materials. The set up 
goal is achieved by means, that as an alternative of fluoro- 
containing poly-2-methyl-5-vinylpyridine chloride are used 
compositions selected from the group: 

Poly- (1, 3, 5-trif luoromethyl-3, 5-dioxaperfluorocapronylamino- 
ethyloxymethyl) -2-methyl-5-vinylpyridine chloride (1). 

Poly- (1,3,5,7- tetraf luoromethyl -3,5,7- trioxaperf luorocapryloyl - 
aminoethyloxymethyl) -2 -methyl- 5-vinylpyridine chloride (2) . 

Poly- {1,3,5,7, 9 -pent af luoromethyl -3,5,7,9- tetraoxyperf luoro- 
caprynoylaminoethyloxymethyl ) - 2 -methyl - 5 - vinylpyr idine 
chloride (3) . 

Poly- (1,3,5,9,11,13- heptaf luoromethyl -3,5,7,9,11,13- hexaoxy - 
perf luoromyrist inoylaminoethyloxymethyl ) - 2 -methyl - 5 - vinylpyridine 
chloride (4), or mixture of them in the ratio of 0.5:0.5:1:1 - 
1:1:0.5:0.5, correspondingly. 

Indicated compounds are obtained as follows: 



KC0HH[CH2)20CH2(i^+^^vy ^ HCOKlf (Cll2]2 OCH2 

11 = (!F:,CFo CFo04C£-CH.2"<>") 

The yield of salts is of 65-80%. The salts introduce the 
crystal product, which is slightly colored and easily dissolved 
in water. 

Water-protective properties of modified textile materials are 
determined with the use of penetrometer according to lOUT 3816-61 
(All-union State Standard) , 

Oil -protective properties of the modified textile materials are 
determined by "3 M» method, consisting of coating the fabric with 
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drops of different liquids, differentiated by the values of surface 
tension, and the observation of drops conduct at the material surface. 
The^ soapy -sodium treatment are carried out according to 
rOCT 3816- 61 • 

The invention is illustrated with following examples, 
EXAMPLE 1, Cotton, viscose- stample, wool, polycaproamide, mixed 
cotton- lavsan (Dacron) and viscose- lavsan fabrics are treated with 
2,5% water solution of compounds (l) - (4) at 20^C within 
1 min, pressed out between rolls up to 100% gained weight, dryed out 
at 85''C up to 4% humidity within 5 min and warmed up within 12 . 5 min 
at IBB^'C* The contents of fluorine on the fabric after indicated 
treatment, oil -resistance and water -resistance are demonstrated in the 
Table 1. 

EXAMPLE 2. Mixed vlscose- lavsan fabric (67% viscose, 33% lavsan) is 
treated with 2.5% water solution of the mixture of compounds (1) - (4) 
in ratio (1) : (2) : (3) : (4) - 0.5:0,5:1;1 

at the conditions, shown in the Example l. Contents of fluorine on the 
fabric after modification, oil -resistance and water- resitance are 
given in the Table 2. 

Therefore, the present invention provides the obtaining of fabrics 
with high and stable oil-, water -repel ling properties 
at wet treatments. 



FoRMUiA Op invention 

Method of water-, oil -repelling finishing of hydroxyl- and 
aiaino- containing fibrous materials through their treatment with 2-4% 
water solution of fluoro- containing poly- 2 -methyl -5-vinylpyridine 
chloride with following after thermal treatment, is differentiated 
by the fact, that in order to an increase water-, oil -repellent 
properties for fluorocontaining poly-2-methyl-5-vinylpyridlne 
chloride it is using compoung from group: 

Poly- (1,3,5- trif luoromethyl-3, 5-dioxaperf luorocapronyl- 
aminoethyloxymethyl ) - 2 -methyl - 5 - vinylpyr idine chloride . 

Poly- (1,3,5,7- tetraf luoromethyl -3,5,7- trixaperf luorocapryloyl - 
aminoethyloxymethyl ) - 2 -methyl - 5 - vinylpyrldine chloride . 

Poly- (1,3, 5,7,9 - pentafluoromethyl-3, 5,7,9 -tetraoxyper fluoro - 
caprinoylaminoethylexymethyl) ^2 -methyl- 5 -vinylpyrldine chloride 

Poly-(l,3,5,7,9,ll,l3 heptaf luoromethyl -3, 5, 7,9, 11,13 hexaoxy- 
perf luoromlrist inoylaminoethyloxymethyl ) -2 -methyl - 5 - vinylpyrldine 
chloride or their mixture in ratio 0.5:0.5:1:1 - 1:1:0.5:0.5, 
correspondingly . 
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Tabie 1 



Type of modifing salt 



Type of 


Content 
of 




Salt 


(1) 






Salt (2) 




the 
fabric 


fluorine 

on the 
fabric, % 


pil- 
resistance, 
arbitrary 
unit 


Water- 
resistance, 
mm HjO 


Oil' 
resiatance, 
arbitrary 

unit 


Water - 
resistance 
mm H3O 






Xniti 
aily 


- After 10 
soap- 
sodium 
cleanings 


Initi- 
aiiy 


• After 10 
soap- 
sodiiun 
cleanings 


Initi 
ally 


- After 10 
soap- 
sodium 
cleanings 


Initi 
ally 


- After 10 
soap- 
sodium 
cleanings 


Cotton 


1.31 


110 


do 


250 


200 


120 


90 


270 


230 


viscose- 
-Staple 




120 


90 


265 


210 


120 


90 


285 


250 


Wool 


1.33 


110 


80 


245 


200 


120 


90 


280 


230 


Mixed 
cotton- 
- Iavsan 


1.30 


120 


90 


250 


215 


120 


90 


290 


255 


Mixed 
viscose- 
- iavsan 


1.29 


120 


90 


255 


220 


120 


90 


285 


230 


polycap- 
roamide 


1.33 


110 


80 


260 


225 


120 


90 


280 


235 


Viscose- 
- staple 
fabric. 


1.32 


110 


80 


230 


190 











treated 
by known 
method 
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Continuation of Table l 



Type of modifing salt 





Content 


Salt 


(3) 


Salt 


(4) 


Type of 


of 








the 


fluorine 


Oil- 


Water- 


Oil- 


Water- 


fabric 


on the 


resistance, 


resistance. 


resiatance. 


resistance 




fabric, % 


arbitrary 


nun HjO 


arbitrary 


mm H3O 






unit 




unit 





ally soap- ally soap- ally soap- ally soap- 
sodium sodium sodium sodium 
cleanings cleanings cleanings cleanings 



Cotton 

Viscose- 
- staple 

Wool 

Mixed 
cotton - 
- lavsan 

Mixed 
viscose - 
- lavsan 

polycap- 
roamide 



1.31 
1.33 

1*30 

1.29 

1.32 
1.29 



130 
130 



110 
110 



130 110 



130 110 



140 
130 



120 
110 



300 
320 

335 

350 

350 
345 



220 
255 

260 

325 

325 
300 



140 
140 

140 

140 



130 
120 

120 

130 



140 130 



140 120 



375 
380 

370 

400 

410 
400 



325 
335 

315 

360 

370 
350 



Table 2 



Type of the 
fabric 



Contant of 
fluorine, % 



Oil - resistance , 
arbitrary 
unit 



Water- resistance, 
mm H3O 



Initially 



After 10 
soap- 
sodium 

cleanings 



Initially After 10 
soap- 

cleanings 



Viscose -lavsan 
(viscose 67%, 
lavsan 33%) 



1.32 



140 



130 



385 



360 
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(71 ) 3asiBMTenb 



MocKoeeKHft opfleHa TpyaoBoro KpacHoro 3HaMeHH 

xeKCTHJTbHblft HHCTHXyT 



154) CnOCOB BOflO-, MACJIOOTTAJ1KHBASOII(EB 

OTflEJlKH THflPOKCHJI- H AMHHOCOflEPSCAIUHX 
BOJIOKHHCTblX MATEPHAJlOB 



t 

H3o6peTeHHe othochtch k o6JiaCTH . 

TeKCTHJIbHOrO OTAeJTO^HOrO npOH3BOflCT- 

Ba, B MacTHOCTH K cnoco6y soflO-MacJio- 
OTTajiKMBawmefl oruenKH TeKCTHJibHUX Ma- j 
TepHajioB . 

TeKCTHJibHue MaTepHaJita c BOflO-MacJio- 

OTXaJIKHBaiOtUHMH CBOftCXBaMH HaXOflHX 

uiHpoKoe npHMSHeHHe b KawecxBe cneuo- 
^texcflfai flJiH pa6oxHHKOB He(bxenepepa6a- 
TtJBaiomeft h cpyrHx oxpacjieft' npONtoiiuieH- 
HocxH, 06HBOUHHX, qexoJibHUX H ynaKO" 

BO^HblX H3AeJlHft.* 

HasecxeH cnocoG o5pa6oxKH xeKCXH- 
jibHux MaxepHanOB c ueJtbio npHjiaHHH hm 15 

MaCJlO-BOflOOXXaJlKHBaKJiaUX CBOftCTB HBT- 
BepXH^HUMH aMMOHHeSMMH COJIHMH Ha OC- 

HOBe n'wpHjiHHa [l] • OflHaxo npH o6pa- 
eoxKe xaKHMH coeoiHHeHHnMH ueJinioJioa- 
Hux MaxepHEOTOB npoHcxoflHX BhweJieHHe 20 
xpexHtjtHHx aMHHOB, ^To pe3KO yxyfluiaex 
caHHxapHO THrHeHH^ecKHe ycJioBHH xpy- 
jia H ocjiowHHex BOSMOxcHOCxb npoMbmineH- 
Horo BHeapeHHH yxaaaHHoro cnoco6a. 

HaH6ojiee 6jih3kkm k HacxoffmeMy 25 
M3o6pexeHHK) hb/ihsxch cnpcoS npHnaHHH 

THAPOKCHJI- H aMMHOCOflepXCarUHM xeKCXHJlb- 

HbiM MaxepHaJiaM Macrfb- , BOflOOXxaJiKH-^ 
BaKXUHX CBOftcxB o6pa6oxKOft KX 2-4%-HHIM 
BO;?HHM pacxBopoM (tTopconepxcaiuero no- .30 



JIH-2-MeXHJI-5-BHHHJinHpHJXHHHft XJlOpKAa , 

HanpHMep nojiH- (j[2-nep*t)Xop3HaHxoHiiaMM- 

HO) 9THJIOKCHMeXHJl3-2-MeXHJl-5-BHHHJl- 

nHpHflOHHfl xjiopHjaa, c nocjiejiyiocaeft 
xepM006pa6oxKOfl ^2] . OflHaKO flaHHuft 
cnocoO He npwaex yKaaanHUM xeKcx«- 
jibHbiM MaxepHaJiaM bucokhx MacJio-,»o- 
flOOxxaJiKHBarauHX cboAcxb. 

UeJibK) H3o6pexeHHH HBJineXCH noBU- 
uieHHe MacJio-, sojiooxxajiKHBaiaBiHX 

CBOftCXB MOflH(J)HUHpOBaHHHX xeKCXHJlbHMX 

MaxepHanoB. nocxasJieHHaH uejib ^iocxM- 
raexcH 3a c^ex xoro, ^xo b Ka^ecxBe 
<t)xopcoflep>Kainero nojTH-2-MexHJi-5-BMHHJi- 

nHpOflHHHft XJlOpHfla HCnOJTbSyiOX COC^XH-: 

HeHHH, Bbi6paHHbje hs rpynnu: 

nojiH- (1,3, 5-xpHAxopMexHJi-3 , 5-flHO- 
Kcanep4>xopKanpoHOHJiaMHH03XHJTOKCKMe- 

XHJl) -2-MeTHJl-5-BHHHJinHPHAHHHfl XJlOpHfl 
(1), 

nojiH- (1,3,5, 7-xexpaOxopMexHJi-3 , 
'5 , 7-xpHOKcanep<bxopKanpHJiOHJiaMHH03XH- 

J10KCHMeXHJl)-2-MeXHJl-5-BHHHJinHPKaHkHtt 
XJIOPHB (2), 

nojiH- (1,3^5,7, 9-neHxa<t)xopMexHJi- 
3,5,7, 9-xexpaoKCHnep(l)TopKanpHHOMJia-' 

MHH03XHJIOKCMMeXHJT)-2-MeXHJl-5-BHHHJl- 
nHpmiHHHft XJlOpHfl (3) , 
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nojiH- (1 , 3 , 5 , 7 , 9 , 11 , 13-renTa(&Top- 
MeTHJi-3 ,5,7,9,11 , 13-reKcaoKCHnep- 

^TOpMHPHCTHHOHJiaMHHOBXHJlOKCKMeTHJl)- 
2-MeTHJT-5-BHHHJJnHpH.9i^Hft XJIOpHfl (4) , 
HJIH HX CMeCB B COOTHOUieHHH 0,5: 



0^5:1:1 - 1:1,0,5:0,5, cooTBeTCTBSH 
cjienyamen cxeMe: _ r no 



Bbixo;c; cojiefl cocTasjiHeT 65-80%. Co- 
nn npeflcxaBJiHioT co6oft cjierKa OKpa- 
uieHHue KpHCTajuiHtiecKHe npoayxTta, 
pacTBopHMae b BOAe., 

Bofloaa^HTHue cBOftcxBa moah^huhpo- 
BaHHfcix xeKCTHJibHhix MaxepwajiOB onpefle- 
;iJiiox Ha neHexpoMexpe no roCT 3816-61, 
MacjioaaiUHTHwe CBOftcxsa onpenejiHiox no 
MexoflHKe "3 M", saKJnotiawmeftcH b HaHe- 
ceHHH Ha TKaHb KanejiB pasjiH^Htax tkha- 
Kocreft, oxjiH^aiomHXcfl BeJiH^HHOft no- 
pepxHocxHoro Hax«xeHHH, h HaGJnofleHHH 
,3a HX noBefleHHGM Ha noaepxHocxH Ma- 
xepHajia. MbinbHO-coja'oBbre o6pa6oxKtt 
npoBOflHx no roCT 3816-61. 

ksoepexeHHe HJiJirocxpHpyexcH cjieayio- 
mHMH npHMepaMH. 

npHMep 1. XJTtontiaxoeyMaxcHyw, bhc-' 
K03Hyio uixanejibHyio, uiepcxHHyip, nojiH- 
KanpociMHflHyK), CMeaiaHHue xjionKO-JxaB- 
caHOByro h BHCKOSHo-jiaBcaHOByio xxaHH 
oepaOaxbiBaiox 2^5%-HbiM BOflHbiM pacxBO- 
POM coeflHHeHHR (1) - (k) npM 20^0 



20 



25 



30 



35 



40 



B XGTOHHe 1 MHH, oxKMMaiox Menny ea- 
nam. flo 100% npHseca, BMcywHsaiox npM 
o5 C B TeveHHe 5 mhh ^^o sjiaxHocxH 4% 
K morpesajox b xeveHHe 12,5 mhh npM 
155^C« . 

Coj5ep3KaHHe"*xopa na xkhhh nocJie 
yxasaHHoft o6pa6oxKH, Macjio^xoftKocxb 
H BOfloynopHocxb npHBejjeHH b xa6ji.. 1. 

npHMep 2. CMemaHHyio BHCKOSHo-jiaB-^ 
caHOByio xKaHb- (67% bhckosh, 33% Jia6- 
cana) oOpaeaxMBaiox 2,5%-HhiM boahum 
pacxBopoM CMecH coeflHHeHHft (1) - (A)' 
B cooxHomeHHH il) : {2)z (3) i{,4) = 0,5: 
0,5:1:1 b ycjiOBHHX, yKMaHHHx B'npH^ 
Mepe 1. CpflepmaHHe <I>xopa na XKaHH 

nOCJie MOJlH*HKaUHH, MaCJlOCXOflKOCXb 

H BOfloynopHocxb npHBeflenia b xaOJi. 2* 

■ TaxKM 06pa30M, Hacxoflinee H3o6pe- 
xeHHe oOedne^HBaex nojiy^eHae XKaHeft 

C BUCOKKMH H yCXOfttiHBUMM K MOKpSM 

o6pa6oxKaM MacTO- , BOflooxxaJiKHBaioaH- 

MH CBOttCXBaMH. 
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*OPMyjia H306peTeHHH 

KOH HX 2-4%-HtJM SOnm^ PaCTBOpOM 
MooepaeoTKoft, O T « H , a K. « „ ft ^ 

TH^!5!°1!''°P''°«^P*^«^° nojiH-2-Me- 
3y»T coeflHHeHHe, Bbi6paHHoe. hs rpyn- 

r^.r,^^"~ ^ ^'^'^ -TpH*TOpMeT»Ul-3 , S-flHOK- 

canep*TopKanpoHOH;TaMHH03TmioKCHMe= 
5 . 7-TPHKcanep*TopKanpHnoHiiaMHH09TH- 



10: 
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